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1 A METHOD AND ARRANGEMENT FOR PAGING IN A 

MOBILE TELECOMMUNICATION SYSTEM 

1.1 Technical field of ttie inventioii 

The invendon lelaies to paging and in pailicular for Diseominuous Reception 
(DRX) for GERANIu mode 



1J2 Bac^nnmd 

To save a mobile station*a batter/ ^le it is in idle mode tfie time it has to 
receive and decode infoimation shaU be minimised. Therefor the paging 
channels are divided into several paging gmiaps. The group in which a 
particular mobile station lesides is known localiy by both the MS and the 
netwoik. Paging leqoests to a specific mobile station is then scheduled and 
sent at a time derived from MS unique inibimaiion (IMSI) and infoimation 
known by both the MS and the networle. Thus, the MS knows when relevant 
page requests will be sent and can power down for die period when it knows 
that page requests will not occur. 

This invention deals with DRX for mohite stations in OERAN In mode. 

When introducing GERAN lu mode a way of combining procedures over the 
Urn interface used in GPRS with the fmcedures used over the lu interf aoe is 
needed. 

1.3 Abbreviations 

2G-MSC An MSC in the 2G core netwodc connected to GERAN via the A 
interface. 

2G-SGSN A SGSN In the 20 core netwofk connected to GERAN via die 
Gb interface. 

3Q-MSC An MSG in the 3G core network connected to GERAN or 

UlRAN via the lu-cs interface. 
3GwSGSN A SGSN in the 3G core network connected to GERAN or 

UTRAN via the lu-ps interface. 
A/Gbmode Mode of operation of die MS when connected to tiie Core 

Netwoilc via GERAN and the A andftir Gb int^aoes. 
BSS Base Station Subsystem 

CN Com Network 

CS Circuit Swindled 

DRX Discontinuous Recqition 
GERAN GSM EDGE Radio Access network 
IE Infoimation Eiemmt 

IMSI tntemational Mtobile Subscriber Identity 
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lu mode 


Mode of operation of the MS whm comiected to the Core 




NetwQik via GERAN or UTRAN and the lu inieiface. 


MSC 


Mobile Services Switching Cenne 


NAS 


Non^Access Stratum 


NMO 


Network Mode of Operation 


O&M 


Operation & Kfointenance 


PS 


Packet Switched 


RAN 


Radio Access Netwozk 


RANAP 


Radio Access Network Application Part 


RRC 


Radio Resource Control 


SGSN 


Serving GPRS Support Node 


UE 


User Equipment 


UMTS 


Uhivmal MoMle Telecommunicatiras System 


UTRAN 


UMTS Tmesoial Radio Access Network 



1.4 State-fff-fhe-ait 

Jn GERAN lu mode cells support of PBCdVPGCCH is mandatory (working 
assumption in the standaidisation woik)* 

At the moment no solution for DRX in lu mode has been agreed upon. During 
standaidisation work some suggestions have come upJBelow one sucbsoludon 
is Mefly oudined* 

o GERAN broadcasts a DEPAULT^FUTJPG JCYCLE on 

PBOCH. The MS uses fhe DEFAULT^PUTJPOjCYCLE in RRCJdle 
mode. 

» The MS provides the CTRANwidi the 

GERANJSPLTTjkijCYCtE during RRC Connection Setup. This MS 
specific GERAN.SPUTJPO_CYCLe is used in RRC-Coraiected mode. 

* In a RANAP Raging Request message a 3G-SGSN inductes the 
PS CN domain DRX Cycle Lmgdi Coefficient The GERAN ignores this 
parame^r. Instead die DEFAULT.SPLnLPG.C YCLE (RRC-Idle mode) 
or (he GERAN^SPLITJPO.CYCLE (RRC-Connected mode) is used. 

• An MS may, when it attaches to a 3G-SGSN via a GERAN, in 
die GPRS Anach message include the ''legacy GPRS*" 
SPLTTJ^O^CYCLE. The "legacy GPRS" SPLHIPG^C YCLE will not be 
used as long as the MS sus^ys witinn cells supporting GERAN lu mode but 
can be used if the MS moves to a cell with only A/Gb mode (GPRS) 
sappon. If the "legacy GPRS" SPUrjPQ.CYCLE is available to die 30- 
SGSN it will be sent to the 2C-SGSN upon cell chan^ 

■ If an MS moves fiom a cell supporting only A/Gb mode (GPRS) 

to a UTRAN cell it shall include the DRX Cycle Length Coefficient in the 
RoutiiQ Area Update message (This is not aGERANIu mode specific 
lequiremem and is already today specified). 
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■ an MS moves from acell suppoitingonly A/Ob mode (GPRS) 
10 a coll suppoiting GERAN lu mode it shall include die DRX Cycle 
Length Coefficient in the Routing Area Ujpdaie message for use if the 
mobile stadon lat^ moves to an UTR AN cell. This is because a later 
movement to a UTRAN cell from a QERAS lu cell will not necessarily 
result in a change of Routing Aiea. 

This solution has the following implicadona: 

■ RANAP will not be impacted. 

• The MS loses the possibility (it has in GPRS) to decide what 
DRX value to use in RRC-Idle mode. 

• The MS must support all values of the default 
DEFAULT.SPLn:jPO^C YCLE that are allowed to be bmadcast by the 
GERAN. 

• GPRS the range of available SPLnLPO^CYdJEs is lar]^ 
(see below. Appendix A). In UTRAN tfaecc are only four DRX cycle 
lengtti coefficients. F6r GERAN lu mode the number of allowed valim of 
DEFAUULSPtrrjPG.C YCLE can probably be reduced to die order of 
foun 

13 Simmiary of dw inveirtioii 

When introducing GERAN lu mode a way of combining procedures ovor the 
Um inteffsce used in GPRS widi the procedures used over the lu inteifBce is 
needed. The solution that has been sug^ted in standaidisation solves dus but 
a shortcoming of this solution is that the MS loses the possibility to decide 
what DRX value to use in RRC-Idle mode when connected to the CS CN 
dmiain. This is a st^ badcwards compared to the prestmt methods in bodi 
GPRS and in UTRAN respectively and can cause problems in the mobile 
station implementation. 

The solution this invention is based on choosing values of the existing 
SPLnLPCCYCLE of GPRS th^ fulfil the requirements diat they produce 
papag cycles that overlap eadi odier. These SPLni^jCYCLES cycles are 
pr^erably xiupped to the DRX cycle lengdi coefficient used in UTRAN 
possible in a way diat keeps the approxitnate time between the paging 
occasions the in UIRAN and GERAN. The solution affects bodi CS and PS 
CN pa^ng and GERAN paging. 



1.6 Preferred E0iboilinieiits 

A number of new parameters am uitroduced. Preferably the following duee 
areused: 

• CSjSPLTTJPGjCYCLE: This parameter is broadcast on the 

PBCCH. 
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PSJ&nir JKjJCYCLBz The MS will use a table to map 
PS JSPLTTJPG^CYCLE to a conespon^ng value of tte CN Specific DRX 
cycle lenglh coefficient and use this value in tiie GPRS Attach Request 
messa^ and the Routing Area Updtf e message sent to the 3G-SGSN. The 
3G-SOSN will not know diac this is coming from OERAN. In the Paging 
Request message (RANAP) sent fnan the 3G-SGSN the CN Specific DRX 
cycle length coefficient is included and the GERAN will map it to ttie 
cmespomiing value of PS.SFIJrjPGjCYCLE. 

A default value of PS^SPLTT JPG^CYCLE should either be broadcast on 
PBCCH, set in standard, or stored on the SIM card, no 
PS jSPLnLPG^CYCUB is negotiated in the NAS procedure the default 
value shall be used 

• GERAN^SPLTTJPG^CYCLE: The MS provides the GERAN 
with the GERAN^SPUT JPG.CYCIJB during the RRC connection semp- 
Thls MS specific SPLTT JPO.CYCUB is used in RRC connected mode. 

&i RRC-Idle mode die following applies: 

• If the mobile station is comiecled only to tho CS domain it shall 
use CS^SPUT^PG^CYCLE. 

• If the mobile station is connected only to die PS domain it shall 
use PS.SPIJT JPOJC YCLB. 

■ Iff the moUle station is omnected to both theCS andPS domain 

it shall use shorter of die PS and CS split cycles (the higMt value of 
CS_SPLnLPG.CYCLE and PS^SPLIT J>G^C YCLE). 

In RRCConnected mode the shortest of the following split cycles is used: 

« The split cycle defined by GERAN.SPLirjPGjCYCI£ and, 

» the split cycle for RRC-Idle mode as defined above. 

The following rules also applies: 

• An MS may, when it attaches to a 30-SGSN via a GERAN, in 
die GPRS Attach message include both die *iegacy GPRS** 
SPLirjPOjCYCLB and the DRX Cycle Lengdi Cbefficienc derived fiom 
the PS^SPUT^PG^CYCLE. The "legacy GPRS" SPUT J^G^CYCUB will 
not be used as long as the MS stays witiiin cells supporting GERAN lu 
mcxle but can be used if the MS moves to a cell with only A/Gb mode 
(GPRS) support. If die "legacy GPRS" SPLIT^PG.CnrCLE is available to 
die 3G*SOSN it will be sent to die 2G-SGSN upon cell change. 

• If an MS moves from a cell supporting only A/Gb mode (GPRS) 
to a UTRaN cell it shall include die DRX C ycle Length Coefficient in the 
Routing Area Uptfate message (This is not a GERAN lu mode specific 
requirement and is already today specified). 
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If an MS moves from a cell supporting only A/Gb mode (OPRS) 
to a cell suppoiting OERAN lu mode it shall include the DRX Cycle 
Lengdi CoefBcient iterived from the PS^PIJTJPGjCYCLE in Uie 
Routing Aiea I^daie message for use if the mobile station Uosr moves to 
anUTRANcell. 

an MS moves from a UTRAN cell to a GERAN lu cell no riew 
transfer of DRX paiameieis over the radio interface is iweded. Hie 3G*- 
SGSN will use the DRX Cycle Length Coeffident and the CERAN will 
map this to the PS.SPIJr JPOjCYCLE- 



MappingofDRX cycle length coefficient and SPLTT PG CYCLE 

The DRX Cycle Lngfh is calculated from Ae TKRX Cycle Length Coefficient 
according to: 

DRX Cycle Length 9 2^ ftameSt 

where X; is die DRX Cycle Length CodBcimt ami one firame corresponds to 
10 ms. 

To calculaiB the p^iodbetwera pages to amobile station from the 
SPLIT JPG jCYCLE the following approximate equation is used. 

Period between pages = 64 S2-multi frames / SPLIT J*G_CYCLE 

15-36 s / SPUTJPG^CYCLE 



It is preferable if the DRX behaviour in a GERAN lu cell and a UTRAN cell 
is cMoparable. Therefor the mapping between DRX Cycle Lmgth Coefficimt 
and SPLTrjPOjCYCLE should be such that the period between pages to a 
mobile station is similar or the same for corresponding values. In Table 1 
below a mapping fulfilling diis is suggested. The mapping also satisfies the 
periodicity requirement that a shorter period is an integer number of shtmar 
periods. 

Other values of the SPLITJPG^CYCLE tfiat fulfils the requxremenc of 
periodicity may also be used and mapped to die DRX cycle length coefficient 



Table 1: Suggested mapping between DRX cycle lengdi ^efficient and 
SPLIT-PG^CYCUE. DRX cycle length coefficients 3-5 can only be used in 



DRX cycle 
coefn^eni 


DRX 

cycle 
Imih 


Perioiifs) 


SPLFT^PG^CYCLE 


FMod(s) 


3 


8 


0.08 


1» 


0.08 


4 


16 


0.16 


96 


0.16 


5 


32 


032 


48 


0.32 
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6 


64 


0.64 


24 


0.64 


7 


126 


1.28 


12 


1.28 


8 


256 


i56 


6 


2.56 


9 


512 


5.12 


3 


5.12 



Value nmee of parameters 

An example of how the value lange for che new parami^KS is: 

CS^SPlJnLPG^CYCLE 

• BioadcasconPBCXaL 

• Suggesmlrange:3»6,12,and24. 

PS.sPLrrjPGjCYaLE 

• Mapped to GN Specific DRX Cycle Length Coefficient in the 
DRX Parameter OB according to Table 1. No change to the IE is needed* 

« Default value brtiadcasi cm FBCXH. specified in standanL or 

stored on the SIM eaid. 

" Suggested range: 3,^ 12, and 24. 

OERAN^ITLITJPG^CYCLE 

« In UTR AN the ran^ for the UTRAN DRX Cycle Length 

Coeffidwt is 3 tD9 Cmteg^). ft seemsreasonaible touse a ccmesponding 
range for GERANJSPLTTJPG.CYCLE. 

" Suggested range: 3, 6, 12» 24, 48, 96« and 192. 

OERAN^SPLnLPCCYCLE could be included in the following messages: 

• Cell Update Cotifinn 

• GRA Update Cdnfiim 



Radio Bearer Release 
Radio Beaier Setup 
RRC Connection Setup 



Comments 

■ RANAP will not be impacted. 

• Hie nwnber of allowed SPLIT JPQ.CYCLES for a GERAN lu 

MS will be four. This is the same as for UTRAN but a rignificani 
leducdon compared to GPRS. 
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Merits of the invention 

The core advantage of this solution is thai a mobile station in RR&JUle mode 
has control over the DRX period. If tfie MS is connected to only the PS 
domain it has the opdon of using a long "sleep time", Tliis is leasonable since 
this is the case both in GPRS and UTRAN and since the mobile station best 
can decide bow qiricUy is shall lecdve a page. 

Related documents 

Standaids documents 

3QPP TS 03.13 'TUscohtinuous Reception (DRX) in the OSM system" 
3GPP TS 05.02 ''Multiplexing and multiple access on the radio patii'* 
3GPP TS 24.008 ''Mobile radio fan^faee layer 3 specification; Coie Neturork 
Protocols - Stagp 3** 

30PP TS 25.304 ""UE Piocedures in Idle Mode and Procedures for Cell 

Resdection in Connected Mode'' 

3GPP TS 25.331 *'RRC Protocol Specification^ 

3GPP TS 25.413 "UTRAN lu Interface RANAP Signdlingf' 

3GPP TS 44.018 ^'Mobile radio mler&ce layer 3 specification; Radio Resource 

Control Ptotocol** 

3GPP TS 44.Qti0 ^XSeneral Packet Radio Sendee (GPRS); Mobile Station 
(MS) - Base Station System (BSS) interface; Radio IJhk Conttol/Medhm& 
Access Control CEUX/MAC) protocor 

Other documents 

*iX8oontinuons Reception CDRX) and Networic Modes of Operation (NMO) 

for GERAN lu**, Nokia» GP'^12610, Cancfin, Mexico. 

""RqpoKt of TSG OERAN meeting #r\ 26th-3(Mi November 2001, Canctin, 

Mexico. 

These documents can be downloaded fiom: 



A revised version of the Nokia dokoment has bem presented under number 
G2-O20062. 

Ericsson Review No. 3, 2001, nrankMOllOTet al: Further evolution of the 
GSM/EDGE radio access network. 

The lela^ documents are incoiporated in this application by reference and 
background art. 



The invention has maiely been described in tiie relation to the OERAN lu 
mode. However^ a skilled person realises diat the idea and concept of the 
invention coidd be implemented in other systems whenever theie is a need for 
comlnnation of paging with disconiinous reception in combinations of 
different paging principles. 
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A DRX parameter information element 
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